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CONCEPTS OF Area measu^ 
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Units of Measure , . 

^iTfind the len^h of a- line, sdgn^nt we selected another . 

_ .. -j n A/-4- a r>n rrtidlSn .of area 



as onr ^t ,of .«asure. To measure area, we will, select a por^<Sfe;of a«a 

^ V fc^r our ui^t* •. ^ j v 

\ use your hand, 'since it is handy,, to estimate tte area of your desk 

A'^P.' NOW estimate We area ofthe^ront of your^to texthook using yo.^ 

\ hand., complete the table helci, to show, how. m^y "hands" it t^es tp cov,r 

■ We surfl?^ your,.de^ and how nWy "hands" it takes to cover the front 

of Wr textbook. Try the same ex^ii^ using the arda of your rect^ 

^ . \ 2 . 

.^lar ruler. \ T 



; 



Description of the 

. r 

Unit of Measure 




- Naine of . ' 


' W 

Book Front 


' Desk. Top 


..the Unit 

- K ^ 


jCarea) 

J’ ' : 


(area) 

A 


haridarea (ha.) i 


0' 




iMMi 

- > ' 0 




, 


rulerarea (ra. ) 







use the square inchVld fWiished by your t/acher to determine the area 
of your, desk top and the front of your math textbook and then complete the 

* * , ■ J 

folil^bwing table. . \ 
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ki if S rectangle ^ inches in length and 5 ii«*es to hdight» what 






r ds the ar^a ^closed witto the Wt^gle? Give your, ana^r to 
/ ’I* square ' inclies* - ■ >. 
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i 3 >, ,oi tlje ;inswers given to problems 8 and ll.'rirhdch <fc you think, is 
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clQS^r to the exact' area? ^^ 
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, Why? 
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■ y. ' • y . .y 

’ 'Ea* Of^he ^bleme 14 -'aS is, ••|61ved" for ydd. However, the. 

■ , • ' ' ' J- . \ ^ ^ 
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answer is incorrect, barrect it. 
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14. feat is 7he' area ^closed ^ a iectangle • ydth length 15 inches and 



.. height 5 inches?' toswer: 75 inches 



...‘1 



isl What is the area enclosed with^ a r^tangle .with length 9 feet and 
« . height 11 feet. Answer: 99^ 
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In each of the. problems ,16 21 'aitermine the area enclosed within 



the rectangle with the given dlmensionsf 

c ■ ' • 



16. Length: 12 inches 

• Height: 9 inches 






17. Length: 16 feet 



Height:"* 12- feet 
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18.’ Le|i|th: .25 inches 

s 

' Height: " 3 feet 









\' 






19* Length: ' 12 inches 
•Heiglvt: 12 inches 
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20. Length:, 1 

. 



1^1. * Length: 
»• « 

“ ' Height: 
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Height: 1 £ 
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many square inches ^e containefd in onfe square foot? 

/ '■ . ' ■ • - ^ V '] . ,■■ •' 

23. How many, sqiiare feet c|^ contained in one square yard? • ^ 
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An acre is a measure of area, and. it is; approximately 208 feet by . 
208 feet if it is in the, shape of a square. Approximately how m^y 
square feet are ^contained in an ‘acre? • ' ' ~ ^ ^ ~ 
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Supp6se".a small garden of pne acre was ^lanied. On'^foyurth was 
'planted in beans, one-fourth in .tu^p greens, one-^uttii iij -toma- 
toeS^i and one-fourth in potatoes. Vtot is the size of tlffi g^den 
Doefe'^e fact Jdjat the acre of land- is divided into four ^lle^ 
^pkrts change the amount of land in fhe garden? You caij' gee.thaf it 
certainly does not. '.There is. one acre of garden here. ' ' 
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1 Beans 
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V Turnips 
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, Tomatoes •. 
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Potatoes 
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plane gk^tric figure’ is partitioned into other sjialter plane 
, geoff^SifSi^s, and the areas within these smaller figures are added. 



/. . 

this sum is, the of the larger figtire 
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The' ^a within the larger figure is the s^ of the areas within each 
triangle. This" area is h * pi * h or 3. s<^lare units. 









Activities 



; , In the problems 1 - 9 you are t^ find the area withA the larger , 

V plane geometric figures by adding the areas within the smaller ones. 
Your answers should be given in "fW '>nits" since the numbers are not 
necessarily .square inchest square centimeters, etc. ^ 
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10. The area within the larger circle of problem 10 18.8^ square 

units, and the area within the 'smaller circle is 15.70 square units* 
What is the area of the cross-hatched portion? ’ « 




Parallelograms j 

A parallelogram is a fo\ir-sided plane geometric figure with both 
pairs of opposite sides parallel. Several pictures of parallelograms 

follow. 
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a 






. 4 ' , 



c 



10 .' ' ^ 
The area erxflosed within a parallelogjfani may be determined by making 
use o£ the method o£ determining the area Within a rectangle.' Cut along 

the dotted line, 0 




A E 



t 




and ihen place this triangle' in the desired position. The angle AED must 



rectangles. , 







Now the ^a within the parallelogram ABGD can be determined by fip-ding . 
the area Within the rectangk EACD'. This area is 40 square centimeters, 
since the r^tangle formed is 10 centimeters in length and 4 centimeters 

high. 



/ 



/ Activities 

In tile, following problem determine the areas by .tearing, with the 
use d^ ruler, along the i^ken line 4d placing the tfidngle in 

position: to form a rectangle. (Do this by tracing the figu^on another 

shej^t of paper.) j 
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3. The length of the hroKen line is Known as the height of the paral- 
lelogram. Instead of length, the parallelogram has a base. The 
area within a parallelogram is deterir)ined by multiplying the height 

by th^ . 

y ■ , , ■ ' 

FlJid tlie areas wit^^ each of the following p^allelograms : 




5. height: 9 inches 

base: 1 foot 














• A 




4.- How does„yo\ir- answer compare ^ with ^ x 6 x 6? 

5* What is the area encldsed , within a triangle .wl^ch has a bas6 
of 36 inches » and a height of 12 inches? 

6# * What is the area enclosed within a triangle whose basef^s b 
inches' in length and height is h inches in length? 



Trapezoids - — 

A trapezoid is a fouir-sided figure^ with exactly two sides parallel. 
The peirallel’ sides are kfiown as the bases. We will not allov a parallel- 
ogram .to be a trapezoid because it has 2 pairs of parallel sides. The 
picture of two trapezoids follow. _ 
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To begin, with, let us find the area within a special kind of ^trape- 
zoid known as an isosceles tra^ezoid^ The lengths of the two nonparallel 
sides are equal in an isoscelesjjslfapezoid. 

4 








The arda within the trapezoid may be determined by adding thfe areas within 
the two triangles and the rectangle into which it is dividedj Thus we 
have the area within the -.trapezoid to be: 

‘ h (I'X 3) + % (1 X 3) + (4 X 3) 15 squark Ctotimeters 
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Activities 
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Find the areas within these isosceles trapezoids 



1 . 






6 cm . 



Iki 
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4. 



5. 



in problems 4 and 5 araw a picture' if^you 'need to. 
Bases:- 10 inches and 20 inches ^ . 

Hei#it: 4 inches' 



Bases: 2 feet and 2 yards 

Height: 6 inches 
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If a trapezoid is not isosceles, then the preceding^ method for find- 
ing the area within a trapezoid is not exactly correct. ’ 




have: 



A of the trapezoid ABCD = A* of A AED + A of A FBC +,A of rectangle EFCD 

< *1 

As you c^ see, jat this point our proced\ire is ex'act?.y the s^e as 
the preceding method. Howe'iter, we do hot know the length of the bases of 
the two triangles as we ^d before.;^ The area within the rectangle cap be 
determined. ' It i« 8 x 5 or 40 square centimeters. Take 4he two triangles 
AED and FBC and make hne out of it. This will be tri^gle ABC. COr'- 
triangle ABD) • . ' 



5 cm 



4 
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The ^ea of? trapezoid ABCD 
52^ squajre centimeters. 

Find the area within e^ch trapezoid. 



w - * \ J ^ ^ 

ss (8 x 5) ^ h (5 X 5) square centimeter? or 




Height; 7 feet 



f. 



4 , f 

• % 



5. 



Bases: 

Height: 



20 and 35 miles 
25 miles 




'i 
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The area within a parallelogram:' 




‘ • '■ 

Since the area withip*a parallelogram can be determined by partitioning 
and forming a rectangle the ar^ can be deten^ed as in the precedirig 

example. . . ^ . 

The important, fact ^o keep irn mind when, using this formula to find 
the area within a tri€pigle Is^hat the len^h of one of the bases is zero, 






Also we have b 2 = b, Where b is the length of the base, 






= 0 



i « 




^ ■ ;■ . - 

The ‘area within the trialigle: 

4 , 

' ' V A = ^ h (b^ + b2> 

= h (0 + b) ' \ 

hh. 

H bh 

0 ^ r 

» 

iJsing the formula A « h h (b^ + b^) find the areas within each of the 
following plane geometric figures: ' 

1. A triangle with a iyase of 9 inches and a height of 6 inches. 









2*. , A rectangle with a base of 12.5 inches and a height of .7.3 inches. 
A parallelogram' with a base of 5h inches and -a height of 2^j inches, 






I 










. h 
l^ircles 



■V/ 

A trapezoid with these dimensions: 
5 2/3 cehtimeters 
b 2 = 65/6 centimeters ■ 

= 4 centimeters 
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To determine the area' within a circl^, divide the interior into 
pie-shaf>ed parts, and place them together to form a "re^tangular”- 
shaped figure* This is illustratfed* - ^ 





JThe "^ngth” of the figure formed is about % the circumference of 
the citcle* Since the circumference of the circle is 2lifr, the "length” 
is Tf r. The "width"' is. just the radius 6f the. circi)Le. If the figure 
formed is treated as a rectangle, the area of the interior of the circle 
' is seen to be ^ x 2 Tf r x r which is the same as Tf r x r or Tf r • 






Activities 



’ ^ 



. Find the airea of the interior of the circles with these r|^. 
3.14 as the value of TT . 



Use 



1 , 4 inches 

12 inches 
3, 21 inches 

* 

14 meters 
27 centimeters 



4. 

5. 



7. 

8 . 



► 



\ 



6., Using your square inch grid determine the area within a circle which 
has a radius of 1 inch. 











ir r^. 



Check your answer to problem 6 by using the formula A 
Using your square centimeter grid, determine the area Within a circle 
which has a radius of 3 centimeters, 










r 



Check your answer to problem 8 by using the formula A 



Tf 



i 



oililllliiMM 






23 



Activities / * 

C, ■ • " 

Find the area in square inches within each of these plane geom^t^c 
figures. Use the one inch squares. 




\ 
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Find the area -within -each of the following plane geometric figures using 

r 

your square inch and" 1/4 square inch grfds. ’ ' 
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METRIC ^GEOMETRY « 
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lilus.tr at ion of Terms 



/.V 



V '% 






/ 



V 

'% \ 



' adjacent, next \toj side by side.' 



Angles 1 and 2 are ad j accent. 
Angles 1 and 3 are not adjacent. 




centimeter ^ uhit of linear measure, ^ a meter, (T cm.) . 



chords', line “Segmerits who^e'^ endpoints §re points of the 

cirqle; a line s^gment^ from, one point on '•the circle to 
J ■ another point on the circ-le. .A C"* ' . , 



:V 







.. ^TE and a|*e chords. / /D 

circumference, the distance arpund a cireie 



"i 










If you stirt at A^ and travel ‘in only , one direction 
on the circle, you' wil3^ come back to/ A. '^is dis- 
tance you moved is th% ^ 

V- ^ ‘ ' i - 1 



diameter, < a 'line se^ent frim appoint on tffe circle through 
* the center of tlie c^^cle to a point on the cirble. 










B . ^ 

AB is a diameter.’ 



dimensions, the measurements in various directions which 
... characterize a particular form. , 












*■ 





cm. 



The dimensions of this jp- 
solid are '^6 cm x 2 cm 
X 1 cm. 



6’ cm. 









. ’ . '3 



iMiiiiiili 









* 



f 



32 



equivalent j different names <“or -the same quantity 



quarter is equivalent to .25 



it ^ n 

is equivalent to .o. 



estimatej a guess' about the answer to ap^problem. 



0 






Interior j the part inside, located in the ^hside 




interior 

> 




intersection, the points in pommon 





isosceles, a triangle or trapezoid which has two sides the same length, 
— r . ^ 




linear measure, measurement along lines. 



meter, a unit of length about the same as a yard (actually 
‘^ 9.57 inches); 100 centimeters. •/ 



, / 



paraliel lines, lines which stay the same distance apart. 
TEey neither cross nor meet. ^' ^ 



parallelogram, a four-sided plane figure with exactly two 
, pairs of parallel sides. 



- \ 
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perpendicular , meeting in such a way that the angles formed 

" — ' A .. .. 

» 

C ' > . 



are right angles . ' 
B 



V , r „ 

TT (pi) i ratio p'r the circumference of a circle to its dia-^ 

,1 I i PP -Z T )l 



meter; 






Id 



approximately.^ or 5»1^* 

c = tT 



plane, a flat surface extending indefinitely in two of the 
three possible directions. 

product, the number which . results when two or more numbers 
‘ are multiplild. ? 



X 4 20 -- 20 is the product 

quadrilateral , a four-sided plane figure. 




radii , plural of radius. « 

radius, the line segment whose endpoints^ are -the center of 
^he circle and a point on the circle. 

\ 

■ . 1 




ratio, the. quotient of two numbers. 



ratio of 3 to 5 is expressed ^ 



ray , a line segment starting at a point and continuing 
unlimited in one direction. 

\ . Ray AB starts at A, goes 

■ ^ through B, and Continues ' 

, * on forever. 



B 
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rectangle, a four-sided figure whose opposite sides are, 
parallel and whose angles are right. ^ 

T] 







trapezoid , a four^ sided figure with exactly one pair of 
parallel sides. 




AD is parallel to BC 
ABCD is a trapezoid 



vertex, the point of intersection of the sides of an angle 
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